Anchorage-dependent binding of integrin I-domain to adhesion ligands.
The dynamic interactions between leukocyte integrin receptors and ligands in the vascular endothelium, extracellular matrix, or invading pathogens result in leukocyte adhesion, extravasation, and phagocytosis. This work examined the mechanical strength of the connection between iC3b, a complement component that stimulates phagocytosis, and the ligand-binding domain, the I-domain, of integrin αMβ2. Single-molecule force measurements of αM I-domain-iC3b complexes were conducted by atomic force microscope. Strikingly, depending on loading rates, immobilization of the I-domain via its C-terminus resulted in a 1.3-fold to 1.5-fold increase in unbinding force compared with I-domains immobilized via the N-terminus. The force spectra (unbinding force versus loading rate) of the I-domain-iC3b complexes revealed that the enhanced mechanical strength is due to a 2.4-fold increase in the lifetime of the I-domain-iC3b bond. Given the structural and functional similarity of all integrin I-domains, our result supports the existing allosteric regulatory model by which the ligand binding strength of integrin can be increased rapidly when a force is allowed to stretch the C-terminus of the I-domain. This type of mechanism may account for the rapid ligand affinity adjustment during leukocyte migration.